In this issue of Intensive Care Medicine, Guitton et al. [1] report the results of the PROTRACH study, a multicenter randomized controlled trial including 184 non-severely hypoxemic patients requiring intubation in the intensive care unit (ICU), which compared the lowest pulse oximetry (SpO2) throughout the intubation procedure (primary outcome), between two different preoxygenation methods: standard bag valve mask oxygenation (SMO) and high-flow nasal cannulae (HFNC). There was no significant difference for the primary outcome (p = 0.30) but several meaningful secondary outcomes were significantly in favor of HFNC, including a twofold lower rate of mild desaturations below 95% (12% vs. 23%, p = 0.04) and three times fewer severe adverse events related to intubation (6% vs. 16%, p = 0.03). The negative result for the primary outcome can be explained by the studied population. Eligible patients were non-severely hypoxemic or not hypoxemic at all, 72% of the entire cohort being intubated for coma. This explains why the primary outcome, the lowest SpO2 during intubation, was around 99-100% in both groups. Otherwise, the study was very well designed and conducted. The only concern is its unblinded nature. This is often the case for this kind of study except for the OPTINIV trial that used a blinding of the trial: an additional HFNC was used in the control group but without oxygen flow provided to the patient [2] . However, no design is perfect because HFNC might modify the intubation condition, as suggested by the PROTRACH [1] and PREOXYFLOW [3] studies: intubation was reported as being more frequently difficult in the HFNC group in both studies. Anyway, analyses of primary and secondary outcomes were based on objective measurements.
More difficult to understand is that this new trial comes after a negative one published by the same group in 2015, the PREOXYFLOW study [3] . This multicenter study included 119 ICU patients requiring intubation for acute respiratory failure (ARF) and showed no significant difference between standard mask preoxygenation and HFNC for primary and secondary outcomes related to the intubation procedure. Thus, PREOXYFLOW and PRO-TRACH studies seem to report distinct impacts on outcomes, the latter study being in favor of HFNC while no significant impact was reported in the former. How can the differences between these two studies be explained?
The two studies included patients at high risk of adverse events related to the intubation procedure in the ICU setting: ARF in the PREOXYFLOW study and coma (mostly) in the PROTRACH study are the two main risk factors of difficult intubation in ICU patients [4] [5] [6] . However, if these are the two main risk factors, the mechanisms leading to a difficult intubation are distinct. In case of ARF, the difficulty of intubation can be explained by a very short preparation time and perhaps by increased stress for physicians performing the procedure. In case of coma, oropharyngeal secretions are often increased, limiting the view of the glottis. In both PREOXYFLOW and PROTRACH studies, the time to prepare for intubation was sufficient, inherent to the study protocol and inclusion criteria, but difficulties in performing intubation in comatose patients in the latter study could explain the lower rate of adverse events in the HFNC group: this is because HFNC allowed for administering oxygen throughout the intubation procedure, which is called apneic oxygenation [2, 7, 8] . Data reported in the PRO-TRACH study can support this hypothesis. Indeed, there were significantly fewer desaturations under 95% (and a trend towards fewer desaturations under 80%, p = 0.06) in the HFNC group for a similar rate of intubation issues that could have exposed the patients to longer apnea (i.e., there were more frequent esophageal intubations and aspirations in the SMO group but more frequent difficult intubations in the HFNC group). Considering the latter and because a higher rate of difficult intubations (even if not significant) had already been reported with HFNC in the PREOXYFLOW study, operators should be aware of some difficulties with the use of HFNC during intubation. These should be easily prevented by checking the possibilities to correctly position and move the patient's head and neck during the laryngoscopy and intubation procedure according to standard guidelines [9, 10] .
Another important physiological difference between the two studied populations is the presence or absence of ARF. Many ARFs are associated with lung diseases, such as edema, acute lung injury, and atelectasis that are all reasons for decreased lung aeration and thus for lower oxygen diffusion. In patients with ARF, such as those included in the PREOXYFLOW study [3] , HFNC alone is probably not sufficient to prevent desaturation, and the use of non-invasive ventilation (NIV) to provide pressure support ventilation demonstrated also some conflicting results when used alone [11, 12] . However, when used in association with HFNC to provide apneic oxygenation throughout the intubation procedure, NIV is associated with a significantly lower rate of severe desaturation during intubation for ARF [2] .
Last but not least, intubation by operators inexperienced in airway management can also be a major risk factor for failure [4] . In this way, the choice of the standard preoxygenation device is paramount. There could have been bias in the PROTRACH study because of misunderstanding. The authors stated in their introduction that preoxygenation with a high FiO2 facial mask (HFFM) is recommended to delay arterial desaturation during intubation apnea. HFFM was indeed used in the PREOXYFLOW study but an SMO was used in the PROTRACH study. However, the complete protocol available in the supplementary material reported the name of HFFM (even if SMO was described) and said moreover that "the choice of bag and mask will be left to the discretion of each investigating center (i.e. their usual device). " Because most of the participating ICUs had already participated in the PREOXYFLOW study, some physicians might have mixed up the two different devices according to their own practices. This could explain the study results, i.e., that preoxygenation was not effective in the control group in some patients, because tracheal FiO2 is only between 60% and 70% with HFFM at 15 L/min of oxygen instead of 95% with HFNC ≥ 45 L/min [13] . The choice of the device is inherent to the type of training. Experienced operators in airway management use a face mask with inflatable cushion to minimize air leaks between the mask and the patient's face, and a balloon to ensure a 100% FiO2, a device similar to the SMO described in the PRO-TRACH protocol.
In all, rather than opposing all these techniques, we could use them in association, and remember that: Table 1 Advantages of different preoxygenation techniques for tracheal intubation in the ICU setting a High-flow nasal cannulae are safer than the recommended anesthetic/resuscitation bag-valve mask in the PROTRACH study [1] . However, possible confusion might be experienced by some investigators with the standard high FiO2 face mask used in the PREOXYFLOW study [3] (see text for details). Also, non-invasive ventilation provides the best oxygen reserves [14] b Standard bag-valve mask might be the most feasible/easy to train device. This is because training seems necessary for intubation with HFNC: more frequent difficult intubation has been reported for intubation with this type of preoxygenation in two studies [1, 3] . Moreover, NIV that can be used along with HFNC usually requires extensive training to be safe c Cost-effectiveness is considered good for NIV because a mechanical ventilator is necessarily used after intubation in ICU, and because a simple anesthetic/ resuscitation face mask can be used for NIV instead of a dedicated NIV mask. In this situation, because NIV is provided for a very short time, air tightness between the mask and the patient's face can be ensured by the operator situated at the patient's head d In some studies, patient's preference has been reported to be better compared to face mask providing non-humidified oxygen, but this parameter has never been assessed for preoxygenation before tracheal intubation 1. HFNC, if available, could be used in all patients to provide apneic oxygenation throughout the intubation procedure. 2. NIV, a widespread technique in the ICU setting, provides the best oxygen reserves [14] and should be used in association with HFNC in the most hypoxemic patients, but also maybe in all critically ill patients because these patients have a high risk of intubation issues. 3. SMO could also be used (or probably NIV) to ventilate the patient during the procedure, which has appeared recently to be a safer technique than avoiding ventilation during the intubation of mixed hypoxemic/non-hypoxemic critically ill patients [15] . Ventilation should be performed early in case of desaturation anyway.
For NIV preoxygenation and systematic SMO/NIV ventilation, however, the benefit-to-risk ratio remains to be investigated in the non-hypoxemic patients if they have a high risk of gastric inhalation. Also, cost-effectiveness/feasibility and patient preference remain to be taken into account (Table 1) .
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